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DETAILED ACTION 

Election/Restrictions 
Applicant's election without traverse of the Group I invention and Species 1 1 in 
the reply filed on 12/05/2005 is acknowledged. Applicant identified claims 1-13, 22-25, 
49-51 and 58 as elected. Accordingly, claims 14-21, 26-48, 52-57 and 59-63 have been 
withdrawn. 

Information Disclosure Statement 

The examiner has considered the items listed on the Information Disclosure 
Statement filed 1/11/2005 to the extent these items have been properly identified. 
However, although EP 0971215 A published December 1, 2000, to Impact Systems, 
Inc., has been considered, item AY as listed, namely: EP 0971215 A with a listed 
publication date of 1/12/2000, to Impact Systems, Inc., has not been found to 
correspond to any European Patent Document and accordingly it has not been possible 
to examine said item. Furthermore, items BC and BD have not been identified properly: 
no specific date, no author(s), nor source information (such as journal name, volume, 
issue and page numbers, or, in the case of books, ISBN number and publisher as well 
as a definite date of publication) has been included at all. Accordingly items BC and BD 
cannot be considered, being wholly unidentifiable. In view of the above, items AY, BC 
and BD have been stricken from the signed copy of Form PTO-1449 that is herewith 
enclosed with the office action. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claims 49-51 and 58 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Armistead (5,838,759) (see IDS). 
Armistead teaches a method for creating an x-ray image of an object and 
detecting clandestine nuclear material associated with the object (title, abstract), the 
method comprising: 

(a) illuminating the object with penetrating radiation (x-ray and neutron source: 
see col. 4, lines 14-31 and col. 5, lines 41-59); 

(b) detecting emission (through detectors 18 and 28; loc.cit; see rejection of claim 
1 over Armistead in view of Swift et al as included overleaf), including penetrating 
radiation emanating from the object (N.B.: said radiation includes radiation emanating 
from the object even in 18 and those of 24 placed behind the object, and certainly 24 
placed on the same side as the source 14 to receive backscatter or radiation 
necessarily emanating from the body); 

(c) producing an x-ray image of the object based on the detected emission (see 
element 28 in Figure 1); 
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(d) distinguishing between detected emission due to scattered penetrating 
radiation with the object and detected emission due to the clandestine nuclear (col. 3, 
lines 5-8) material (see col. 2, line 38 - col. 3, line 8). 

On claims 50-51: distinguishing includes distinguishing detected emission due to 
fissile material (col. 3, lines 3-5) and hence also due to a dirty bomb should said dirty 
bomb have either uranium or plutonium (col. 3, lines 3-5); a dirty bomb of uranium or 
Plutonium are instances of dirty bombs. 

On claim 58: illuminating the object includes illuminating the object intermittently 
(col. 5, lines 22-26), and distinguishing includes distinguishing based on at least the 
source- and detected signal timing (because distinguishing is conducted based on 
snapshots). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1-3, 6-8, 13 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Gozani et al (5,098,640) in view of Swift et al 

(5,903,623).. 

Gozani et al teach an inspection system for inspecting an object, the inspection 
system comprising: 
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(a) an external source of penetrating radiation (fast neutrons and x-rays; see col. 
14, lines 13-31, col. 12, lines 19-47, Figures 4, 5A, and 5B; please note lines 45-47 of 
col. 12 in particular, indicating the inclusion of an x-ray system in the same housing as 
the nuclear portion) for generating a beam and for irradiating the object, at least 
intermittently, the beam characterized at each instant of time by an instantaneous 
energy spectrum (namely: the energy spectrum of fast neutrons and x-rays) and an 
intensity that may be substantially zero (because induced nuclear reactions and x-ray 
imaging do not necessarily rely on a minimum flux of irradiation (note the claim 
language recites "may be", not must be or should be). 

(b) at least one detector 178 (gamma ray detector: see col. 14, lines 45-62) 
configured to detect penetrating radiation (see Figure 5B), and to generate a detector 
signal (through detector 178 and the inherently present x-ray detector since otherwise 
no x-ray imaging can be performed (see final sentence of abstract)); and 

(c) a processor (including 148 and 154: see Figure 4) configured as a detector 
signal discriminator (by analysis of the spectral content: see col. 13, lines 1 6-46 and col. 
14, lines 63 - col. 15, lines 12) to receive the detector signal (inherent for any specific 
gamma ray detector and any specific x-ray detector), generate an x-ray image (from the 
x-ray ray detector), and generate output indicating whether the detector signal is 
triggered at least in part by an origin other than the penetrating radiation backscattered 
by the object (as otherwise the result of the interrogation by irradiation would indicate no 
gamma ray sources). 
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Gozani et al do not necessarily teach the limitation that the penetrating radiation 
detected by said detector is to include penetrating radiation backscattered by the object, 
but only because the positioning of the x-ray detector is not necessarily on the same 
side of the object 134 as the gamma ray detector 178, because if the latter were the 
case than 178 were a combined gamma ray and x-ray detector in essence, and the 
penetrating radiation inclusive of x-rays backscattered by the object would indeed be 
detected by said combined detector. 

However, it would have been obvious to include said limitation in view of Swift et 
al, who, in a patent on x-ray inspection using penetrating radiation and hence analogous 
art with regard to what is missing in the teaching by Gozani et al, teach that x-ray 
backscatter imaging offers unique inspection capabilities because inter alia (1) images 
can be taken even if the object is accessible only from one side, (2) backscatter images 
are indicative of a narrow slice because of rapid fall off with distance, thus providing 
more localized information than transmission images, and (3) alignment requirements 
for backscatter x-ray imaging is less demanding than for transmission x-ray imaging 
(see col. 4, 1. 49 - col. 5, 1. 5). Motivation, for inclusion of the teaching by Swift et al in 
the invention by Gozani et al in the above regard, stems directly from the listed 
advantages ad (1 ) - (3). 

On claim 2: in the combined invention the source of penetrating photon (namely: 
x-ray) radiation has energy in "substantial excess of 200 keV" (see col. 10, lines 44-46). 
The range of the prior art is thus seen to substantially overlap the range as claimed (< 
250 keV). Applicant is reminded that a prima facie case of obviousness typically exists 
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when the ranges of a claimed composition overlap the ranges disclosed in the prior art 
or when the ranges of a claimed composition do not overlap but are close enough such 
that one skilled in the art would have expected them to have the same properties. In re 
Peterson, 65 USPQ2d 1379 (CA FC 2003). 

On claim 3: the detector signal discriminator generates output based on source- 
and detected signal timing (inherent in any imaging through interrogation by irradiation 
is that the detected signal be related in time to the source that causes said detected 
signal) and induced spectral content (col. 14, line 63 - col. 13, line 12). 

On claim 6: the detector signal discriminator generates an output when the origin 
includes gamma rays from the object (see gamma ray detector 178 in Gozani et al; see 
col. 14, lines 45-62). 

On claim 7: in at least one embodiment the detector signal discriminator 
generates an output when the origin includes neutrons from the object; note that the 
additional neutron detectors are placed at the detector positions (col. col. 15, lines 59- 
64). 

On claim 8: the at least one detector (detector 178 in Gozani et al; col. 14, lines 
45-63) includes a segment having selective energy sensitivity because spectral lines 
(see col. 14, lines 64-68) can be identified by said detector. 

On claim 13: the system by Gozani et al further comprises a current-integrating 
circuit 148/154 to receive the detector signal of the at least one detector (col. 15, lines 
13-32); and a pulse-counting circuit configured to receive the detector signal of the at 
least one detector, and to operate during a period when the instantaneous energy 
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intensity is substantially zero intermittently (col 15, lines 43-52), the latter limitation 
following from the circumstance that pulses are necessarily analyzed immediately after 
they have run their course. 

2. Claims 1 and 22-24 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Armistead (5,838,759) (see IDS) in view of Swift et al 

(5,903,623). 

Armistead teaches an inspection system for inspecting an object (title, abstract), 
the inspection system comprising: 

(a) an external source 14 (x-ray and neutron source: see col. 4, lines 14-31 and 
col. 5, lines 41-59) of penetrating radiation (x-rays and neutrons, loc.cit.) for generating 
a beam and for irradiating the object 12 (Figure 1 ); 

(b) at least one detector 18 and 24 (col. 4, lines 45-50 and col. 5, lines 65-66) 
configured to detect penetrating radiation including but not limited to penetrating 
radiation scattered by said object, and to generate a detector signal; and 

(c) a processor configured as a detector signal discriminator (28 and 34) (col. 5, 
lines 18-29 and lines 30-59, respectively) to 

receive the detector signal, 

generate an x-ray image (through 28) based on at least one detector 
signal (namely: from 18) (Figure 1), and 

generate an output indicating whether or not the detector signal is 
triggered at least in part by an origin other than the penetrating radiation 
scattered by the object (see col. 15, lines 41-59).. 
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Armistead does not necessarily teach the limitation that the detection by said at 
least one detector is of radiation that is not merely "scattered", but is backscattered . 

However, it would have been obvious to include said limitation in view of Swift et 
al, who, in a patent on x-ray inspection using penetrating radiation and hence analogous 
art with regard to what is missing in the teaching by Armistead, teach that x-ray 
backscatter imaging offers unique inspection capabilities because inter alia (1 ) images 
can be taken even if the object is accessible only from one side, (2) backscatter images 
are indicative of a narrow slice because of rapid fall off with distance, thus providing 
more localized information than transmission images, and (3) alignment requirements 
for backscatter x-ray imaging is less demanding than for transmission x-ray imaging 
(see col. 4, 1. 49 - col. 5, 1. 5). Motivation, for inclusion of the teaching by Swift et al in 
the invention by Armistead in the above regard, stems directly from the listed 
advantages ad (1 ) - (3). 

On claims 22-24: the source is capable of exciting characteristic emission lines of 
fissile elements including uranium and plutonium (col. 3, lines 1-5 in Armistead). 

3. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gozani et al and Swift as applied to claim 3 above, and further in view of 
Armistead (5,838,759). 

As detailed above, claim 3 is unpatentable over Gozani et al in view of Swift et al. 
Neither necessarily teach the further limitation defined by claim 4. However, it would 
have been obvious to include said further limitation in view of Armistead, who, in a 
patent on a photoneutron /x-ray imaging system for irradiation interrogation of objects, 
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hence analogous art, teaches that the external source generates a beam that irradiates 
the object intermittently with x-rays and pulsed (hence also intermittent) "photo- 
neutrons" (by which inventor means: neutron-induced gamma ray spectroscopy, hence 
analogous in this respect; see col. 2, lines 38-44) (col. 2, lines 37-66) and thus has an 
intensity that is intermittently substantially zero.(namely in between on state for x-rays 
and in between pulses for the photoneutron beam), and the processor generates an 
output based on source- and detected-signal timing ((inherent in any imaging through 
interrogation by irradiation is that the detected signal be related in time to the source 
that causes said detected signal). 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Gozani et al and Swift et al as applied to claim 1 above, and further in 

view of Czirr (5,734,1 66). 
As detailed above, claim 1 is unpatentable over either Armistead in view of Swift et al or 
Gozani et al in view of Swift et al, none, however, necessarily teaching the further 
limitation as defined by claim 5. However, it would have been obvious to include said 
further limitation in view of Czirr, who, in a patent on neutron detectors (title and 
abstract) teaches the inclusion of a beta radiation detector supplementing the gamma 
scintillator Nal type radiation detector also used by Gozani et al (see Gozani et al, col. 
14, line 63 - col. 15, line 7) in order to distinguish gamma radiation emanating from the 
object from the background gammas radiation using coincidence. Motivation to include 
the teaching by Czirr in the invention by Gozani et al derives from the resulting 
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discrimination between background gamma radiation and gamma radiation from the 
object. 

5. Claims 9-11 and 25 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Gozani et al and Swift et al as applied to claim 1 above, 
and further in view of Annis (4,809,312). 

As detailed above, claim 1 is unpatentable over Gozani et al in view of Swift et al. 
Neither of these references necessarily teach the further limitations defined by claims 9- 
11. 

However, it would have been obvious to include said further limitations in view of 
Annis, who, in a patent on producing tomographic images using x-rays, hence 
analogous art, teach the use of a chopper wheel 32 to temporarily gate the x-ray beam 
31 from x-ray source 30 so as to create a pencil beam (hence meeting claim 25 ) thus 
increasing localization of the measurement (see col. 6, lines 8-27 and Figure 1), said 
localization being ample motivation for inclusion of the teaching by Annis in the 
combined invention by Gozani et al and Swift, because any positive signal is more 
useful when more localized, which is achieved through the pencil beam shape. 

6. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gozani et al, Swift et al and Annis as applied to claim 9 above, and further 
in view of Resnick et al (6,215,842 B1 ). 

As detailed above, claim 9 is unpatentable over Gozani et al in view of Swift et al 
and Annis, none necessarily teaching the further limitation defined by claim 12. 

However, it would have been obvious to include said further limitation in view of 
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Resnick et al, who, in the art relevant for the specific limitation defined by claim 12, 
namely teach the electronic gating of an x-ray source 20 (col. 4, lines 52-65) as an 
alternative to shutters, of which chopper wheels are special cases. Resnick et al thus 
shows the use of electronics to achieve gating of x-ray sources to be a well-known 
alternative and hence must be considered to be a design choice. 

Motivation to include the teaching by Resnick et al at least follows from the 
inherent saving of power because, unlike in the case when the source is gated by a 
chopping wheel the power of the source is off between pulses of irradiation. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Umiastowski et al (5,828,069) (title, abstract and columns 2-5, 
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